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7KH FRQFHSW RI 6PDUW &LWLHV LV EHFRPLQJ D UHDOLW\ DV LW HYROYHV IURP FRQFHSWXDO PRGHOV WR GHYHORSPHQWDO VWDJHV 5HVLOLHQW
UHOLDEOHHIILFLHQWDQGVHDPOHVVHQHUJ\DQGHOHFWULFDOSRZHUIORZDUHHVVHQWLDOSDUWVWRHQHUJL]HDQGSRZHUWKHVHUYLFHVRIVPDUW
FLWLHVVXFKDVVPDUWKRVSLWDOVVPDUWEXLOGLQJVVPDUWIDFWRULHVVPDUWWUDIILFDQGWUDQVSRUWDWLRQV$OORIWKHVHVPDUWVHUYLFHVDUH
H[SHFWHGWRUXQZLWKRXWLQWHUUXSWLRQVE\WKHXVHRIVPDUWHQHUJ\DQGHOHFWULFDOSRZHUJULGVZKLFKDUHFRQVLGHUHGDPRQJWKHPRVW
LPSRUWDQWSLOODUVIRUVXFKFLWLHV7RNHHSWKHVHUYLFHVRIVPDUWFLWLHVLQWHUFRQQHFWHGDQGLQV\QFWKH,QWHUQHWRI7KLQJV,R7DQG
FORXG FRPSXWLQJ DUH NH\ LQ VXFK WUDQVIHUV 7KH SDSHU SUHVHQWV WKH UROH RI ,R7 LQ UHQHZDEOH HQHUJ\ UHVRXUFHV LQWHJUDWLRQ WR
HOHFWULFLW\JULG
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FRQVXPHUVDQGXWLOLW\FRPPDQGFHQWHUV WRH[FKDQJHPHVVDJHVDERXWHQHUJ\DQGHOHFWULFDOFRQVXPSWLRQDVZHOODV
ZHOOWKHVWDWXVRIKRPHDSSOLDQFHV>@7KLVVWXG\H[WHQGHGWRVPDUWZDWHUDQGJDVPHWHUV7KHDXWKRUVFRQFOXGHG
WKHLUSUHVHQWDWLRQZLWKDVHWRIJXLGHOLQHVIRUXWLOL]LQJVPDUWPHWHUVLQVPDUWHQHUJ\PRQLWRULQJDQGFRQWUROV\VWHPV
)LJXUHLOOXVWUDWHVDEURDGHUSLFWXUHRIKRZHQHUJ\DQGSRZHUIURPDQHVVHQWLDOSDUWRIVPDUWFLWLHV>@$VGHVFULEHG
LQ >@ UHDOWLPH RSHUDWLRQ GDWD IURP GLIIHUHQW REMHFWV VXFK DV VPDUW HOHFWULFLW\ JDV DQG ZDWHU PHWHUV VPDUW
VXUYHLOODQFHVPDUWWUDQVSRUWDWLRQVPDUWHQYLURQPHQWDQGVPDUWZDVWHPDQDJHPHQWV\VWHPVDUHFROOHFWHG7KHGDWD
WKHQLVIRUZDUGHGWRDVPDUWFOXVWHUKHDG6&+DQGWKHODWHUWUDQVPLWVWKLVLQIRUPDWLRQWRORFDOVPDUWIXVLRQQRGHV
6)1$VDUHVXOWDQ,R7EDVHGVPDUWGHFLVLRQLVWDNHQDQGDFRQWUROHQDEOHUFHQWHUFROOHFWVDQGH[FKDQJHVWKHGDWD
IRUPRQLWRULQJDQGFRQWUROOLQJWKLVVFDODEOHDUFKLWHFWXUH>@$FORVHUORRNDWWKLVFRQFHSWXDOVPDUWFLW\PRGHOVKRZV
KRZYLWDOUHQHZDEOHHQHUJ\UHVRXUFHVDQGIRVVLOIXHOFRDOHQHUJ\DVZHOODVQXFOHDUHQHUJ\DUHLQVPDUWFLWLHV
$VPDUWJULGFRQVLVWVRIWKUHHPDMRUOD\HUVQDPHO\V\VWHPRIV\VWHPVFRPPXQLFDWLRQQHWZRUNVDQGDSSOLFDWLRQV
OD\HUV >@ 5HQHZDEOH HQHUJ\ UHVRXUFHV DUH XWLOL]HG DV GLVWULEXWHG JHQHUDWLRQ '* XQLWV DQG LQVWDOOHG QHDUE\
ZKHUH WKHHQHUJ\ LVFRQYHUWHGDQGFRQVXPHG7KLVNLQGRI LQVWDOODWLRQZLOO UHGXFH WKHQHHGIRU ORQJ WUDQVPLVVLRQ
OLQHVSRZHUORVVHVDQGSRZHUVXEVWDWLRQV>@0DQ\UHSRUWHGOLWHUDWXUHVKRZHGWKHPRVWSRSXODUUHQHZDEOHHQHUJ\
UHVRXUFHVDUHVRODUHQHUJ\ZLQGHQHUJ\DQGK\GURHOHFWULFHQHUJ\>@

)LJ&RQFHSWXDOLPSOHPHQWDWLRQRIDUFKLWHFWXUHLQ6PDUW&LWLHV>@
,QWHUQHWRI7KLQJV&RQFHSWV
7KHZRUOG LVVKLIWLQJ WRZDUGPRUH LQWHUFRQQHFWLYLW\DQGPRUHFRQGXFWLYLW\ ,WKDVEHFRPHDQ LQWHJUDWHGJOREDO
FRPPXQLW\ WKURXJK PXOWLSOH WHFKQRORJLHV DQG QXPHURXV DUHDV RI DSSOLFDWLRQV DQG VHUYLFHV ,R7 FRQFHSWV DUH
OHDGLQJ WR D ZRUOG ZKHUH UHDO GLJLWDO DQG YLUWXDO WKLQJV DUH FRQYHUJLQJ WR PDNH RXU FLWLHV VPDUWHU DQG PRUH
LQWHOOLJHQW1RZDGD\VWUDGLWLRQDOZHEWHFKQRORJ\LVHPSRZHUHGE\,R7WRFRQQHFWSK\VLFDOREMHFWVWKLQJVVXFKDV
KRPHDSSOLDQFHVDQGVPDUWJULGGHYLFHVZLWKDXQLTXHDGGUHVVIRUHDFKWKLQJ>@7KLVKDVEHHQPDGHSRVVLEOH
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ZLWK WKHKHOSRI WKH,39SURWRFROZKLFKKDVXQLTXH,3DGGUHVVHVFRPSDUHG WR  DGGUHVVHVXVHGE\,3Y
8VLQJ,39ELOOLRQVRIREMHFWVFDQEHFRQQHFWHGPRQLWRUHGDQGFRQWUROOHGDWWKHVDPHWLPH>@
$V,R7LVEHFRPLQJPRUHRIDUHDOLW\QRZDGD\VDFDGHPLFVDQGLQGXVWULDOSURIHVVLRQDODUHFODVVLI\LQJLWLQWRWZR
FDWHJRULHV &RQVXPHU ,QWHUQHW RI 7KLQJV &,R7 KHUHDIWHU ,R7 DQG ,QGXVWULDO ,QWHUQHW RI 7KLQJV ,,R7 >@
3RSXODU,R7DSSOLFDWLRQVDUHVPDUWSKRQHVZHDUDEOH79VDQGKRPHDSSOLDQFHV2QWKHRWKHUKDQGWKHSRSXODU,,R7
DSSOLFDWLRQVDUHVPDUWIDFWRULHVJULGVPDFKLQHVFLWLHVDQGFDUV)LJXUHLOOXVWUDWHVWKHVHWZRFDWHJRULHV>@
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)LJ,QWHUQHWRI7KLQJVFDOFLILFDWLRQV>@
3URSRVHG,R7,,R7&RQFHSWXDO)UDPHZRUNIRU5HQHZDEOH(QHUJ\5HVRXUFHV
7KH1,67VPDUWJULGFRQFHSWXDOPRGHOKDVVHYHQGRPDLQVRQHRIZKLFK LV WKHFRQVXPSWLRQGRPDLQ >@7KH
FRQVPSWLRQGRPDLQLVWKHSULPHU\FDQGLGDWHIRUWKHFRJQHUDWLRQDQGLQVWDOODWLRQRIUHQHZDEOHHQHUJ\UHVRUXFHV$V
VKRZQ LQ ILJXUH  WKHUH DUH WKUHH GLIIHUHQW  W\SHV RI FRQVXPHUV  QDPHO\ UHVLGHQWDLO FRPPLFDO DQG LQGXVWULDO
5HQHZDEOH HQHUJ\ UHVRXUFHV VXFK VRODU ZLQG DQG KD\GUR DUH LQVWDOOHG IRU DOO W\SHV RI FRQVXPHUV ,Q WHUPV RI
FRPPXQLFDWLRQ QHWZURNV WKH FRQVXPSWLRQ GRPDLQ LV LV GLYGHG LQWR WKUHH GLIIHUHQW QHZRUNV KRPH DUHD QHWZURN
+$1EXVLQHVVDUHDQHWZRUN%$1DQGLQGXVWULDODUHDQHWZRUN,$1>@
0DQ\ FRPPXQLFDWLRQ SURWRFROV DUH XWL]OHG LQ WKHVH QHWZRUNV VXFK DV  =LJ%HH 3/& =:DYH:L)L:L0D[
**60DQG/(7)LJXUHVKRZVWKHSURWRFROVRIFRPPXQFDWLRQQHWZRUNVWKDWXWLOL]HDWWKHVDPHWLPHZLWKLQRQH
JULG>@$VPHQWLRQHGLQVHFWLRQWKHUHDUHWZRFDWHJRULHV,R7DQG,,R77KLVSDSHUSURSRVHGWKHXWLOL]DWLRQRI
ERWKWRLQWHJUDWHWKUHHGLIIHUHQWFRQVXPHUFRPPXQLFDWLRQQHWZRUNVWRWKHVPDUWJULGQHWZRUNV
(DFK UHQHZDEOH HQHUJ\ UHVRXUFH LV FRQVLGHUHG DV DQ REMHFW DQG LW LV DVVLJQHG D XQLTXH ,3 DGGUHVV 8VLQJ
ELGLUHFWLRQDOFRPPXQLFDWLRQLWEHFRPHVSRVVLEOHWRPRQLWRUHDFKREMHFWDVFRQWUROLVGRQHYLDLWVXQLTXH,3DGGUHVV
7KLVHOLPLQDWHVWKHQHHGIRUVHYHUDOFRPPXQLFDWLRQSURWRFROVZLWKLQWKHVDPHJULG
7KH,3SURWRFROLVXWLOL]HGXVLQJWKH/RZ3$1FRPPXQLFDWLRQSURWRFRODQGLWLVEDVHGWKH,3Y/R:3$1KDV
D OLPLWHG IUDPHVL]HRIE\WHVDQG LWKDVPRUHVSDFH IRUDSD\ORDGRIE\WHV >@8VLQJ WKH/RZ3$1
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SURWRFROPDNHV WKHQHWZRUN IDVWHU DQG VFDODEOH7KH VFDODELOLW\ IHDWXUHDOORZVPRUHGHYLFHV DQG DSSOLDQFHV WREH
LQWHJUDWHG ZLWKLQ WKH QHWZRUN )RU H[DPSOH ORFDO EDWWHULHV VWRUDJH KRPH DSSOLDQFHV DQG VPDUW PHWHUV FDQ EH
FRQVLGHUHG DV REMHFWV (DFK RQH RI WKHVH REMHFWV ZLOO KDYH D XQLTXH ,3 DGGUHVV DQG LW FDQ EH PRQLWRUHG DQG
FRQWUROOHGUHPRWHO\
$OVRWKHVDPHFDQEHH[WHQGHGWRLQFOXGHRWKHUGHYLFHVRIWKHHOHFWULFLW\JULGVXFKDVFLUFXLWEUHDNHUVFDSDFLWRU
EDQNVUHOD\VDQGSKDVHPHDVXUHPHQWXQLWV
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)LJ&RQVXPHUFRPPXQLFDWLRQDUHDQHWZRUNVZLWKPXOWLSOHSURWRFROV>@

)LJ3URSRVHG&RQVXPHUFRPPXQLFDWLRQDUHDQHWZRUNVZLWKRQHSURWRFROXWLOL]LQJWKH,R7FRQFHSWV
&RQVRODWLRQ
7KLV SDSHU SURSRVHG DQ ,R7,,R7 FRQFHSWXDOPRGHO WR LQWHJUDWH UHQHZDEOH HQHUJ\ UHVRXUFHV VLQJRQH FRPPRQ
QHWZRUNSURWRFROLQVWHDGPXOWLSOHSURWRFROV7KHDGYDQWDJHRIVXFKXWLOL]DWLRQPDNHVWKHHOHFWULFLW\JULGPRUHUREXVW
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DQGVFDODEOH7KLVFRQFHSWFDQEHH[WHQGHGWRLQFOXGHQRWRQO\WKHFRQVXPSWLRQGRPDLQEXWDOVRRWKHUVXFKDVWKH
GLVWULEXWLRQVDQGJHQHUDWLRQVGRPDLQV
$FNQRZOHGJHPHQWV
7KH DXWKRUZRXOG OLNH WR DFNQRZOHGJH WKH VXSSRUW RI WKH$PHULFDQ8QLYHUVLW\ RI6KDUMDK DQG WKH6RXWK$VLD
,QVWLWXWHRI6FLHQFHDQG(QJLQHHULQJ6$,6(IRUPDNLQJWKLVSURSRVDOSRVVLEOH
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